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In order to meet the demands of the current global economy, a study of agile teams at 

NASA was conducted by the NASA Engineering and Safety Center (NESC) to explore how 

the Agency can become more adaptable and flexible due to several influences, including the 

maturity and availability of digital tools and NASA’s increased reliance on commercial 

providers. NESC Technical Discipline Teams (TDTs) perform annual studies to understand 

the needs of their stakeholders, establish a state of the discipline, and inform strategic planning 

efforts. As part of the 2022 interview series, the Systems Engineering TDT utilized the 

dissertation work of Dr. Jackelynne Silva-Martinez that focused on NASA agile teams. The 

Systems Engineering TDT partnered with the Software and Human Factors TDTs on the 

formulation of interview questions and subsequent solicitation of customer inputs, which 

helped attract diverse agile teams across the Agency. 34 participants were interviewed, 

including civil servants and contractors, with open-ended questions related to their teams’ 

adoption and transition to agile. Participants were also questioned about their perceptions of 

the implementation of agile approaches across the Agency. Results showed a consistent 

framing of agile as incremental knowledge growth, a way of showing progress, and as the 

incorporation of frequent customer feedback. However, participants emphasized a lack of a 

common understanding of agile across the Agency, which sometimes caused managers and 

engineers to be reluctant to accept and support them. Results also showed the most successful 

agile teams had formal training with over five years of agile experience, used retrospectives, 

and tailored their agile processes for their specific situation and needs. This paper provides 

details of the interview responses gathered in the study and suggests actions for NASA to 

become more agile. 

I. Introduction 

 

The NESC was established after the Space Shuttle Columbia tragedy on February 21, 2003, to address a systemic 

issue that had contributed to several high visibility spaceflight mishaps and close calls, the absence of an independent 

Agency-level engineering resource that could quickly form embedded ‘tiger teams’ to help programs and projects 

tackle the most serious technical issues facing the Agency. Requests for NESC assistance originate from anywhere 

within the NASA civil servant and contractor workforce. On a few occasions, the NESC has been asked to help other 

government agencies. An example from October 2013 was an NESC-led team that provided detailed design inputs 

(through the State Department) for the rescue capsule developed and built by the Chilean Navy to bring 33 miners 

safely back to the surface after being trapped nearly a half-mile underground for 69 days. 
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The primary purpose of the NESC is to perform value-added independent assessments and to provide technical 

expertise to NASA projects and programs when a gap exists. To fulfill this purpose, technical discipline teams (TDTs) 

for 20 disciplines form the pool of ‘ready experts’ from which the personnel needed to resolve complex technical 

issues can come together. TDT membership includes civil servants, contractors, academics, technical experts from 

other government agencies, and industry consultants. NESC’s goal is to achieve safety through engineering 

excellence.  

 The responsibilities of NASA’s technical fellows include capability leadership for the resources required to carry 

out NASA’s mission (i.e., technical expertise, tools, specifications, standards, processes, methods, and infrastructure). 

Capability leadership includes an annual evaluation of the state of the discipline to put strategic and tactical initiatives 

in place to preserve and improve these capabilities for future programs. Several TDTs, including guidance, navigation, 

and controls (GNC) and systems engineering, had been using voice of the customer interviews to support these 

discipline evaluations for several years. An opportunity arose to evaluate agile teams focused on those disciplines and 

others, so the decision was made to sponsor and support the agile teams study summarized in this paper. 

 In addition, NESC works closely with commercial service providers for the commercial crew, commercial cargo, 

and Moon to Mars (Artemis) programs. In general, the commercial providers have incorporated many agile processes 

to be successful. As early as 2020, a series of interviews with stakeholders external to NASA identified the need for 

more agile systems engineering and Model Based Systems Engineering (MBSE) implementation. However, most 

responses were more centric to engaging MBSE and other digital tooling opportunities [1]. Three years later the 

industry voice was essentially silent on MBSE and digital engineering, and strongly focused on making systems 

engineering more agile and adaptive, in both technical and programmatic domains [2]. The complexity of how we 

improve the way we work is not exclusive of tooling or culture. Therefore, the study objective was to learn lessons 

from NASA teams transitioning to agile practices, as well as the processes, methods, and results from their 

implementation. 

II. Methods 

 

The study was led by Dr. Jackelynne Silva-Martinez, who was researching outcomes and leadership characteristics 

from NASA agile teams [3,4,5]. Data collection was performed via interviews using open-ended questions developed 

with inputs from the Systems Engineering, Software, and Human Factors TDTs. The questions, as shown in Table 1, 

guided the conversation during the interviews with the participants. Each agile team had their own unique situation, 

including technical constraints, schedule deadlines, issue complexity, and team member availabilities, which prompted 

different follow-up questions as the interviews progressed. 

 

 Introductory Questions 

1 How do you define "agile"? 

 What do you personally like most about working in an agile team? 

 What is the most rewarding aspect aspect of Agile? 

 What is the most challenging aspect of Agile? 

2 Please provide specifics of your team goals or products when using agile 

 What are your team goals? 

3 

Have you or your team established your own agile process(es), or work from a 

prescribed/predefined process? 

 Do your agile team members have the same specialty or different specialties and functions? 

 In-Depth Questions 

4 How do you measure your agile team's performance? 

 What metrics does your team use? 

5 Who are your key customers and how often do you receive feedback from them? 

 What type of customer feedback helps your agile team better iterate your product or service? 

 What is an average frequency in which your agile team submits increments of the deliverables? 

 How did you determine the timeframes of the increments and iterations? (e.g. sprints in Scrum) 
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6 How does communication flow down to your team to make it part of the backlog priorities? 

 What agile techniques do you/your team use to facilitate decision making and why? 

 What agile aspects make it difficult to make decisions and why? 

7 Describe your approach in the management and oversight of your agile team? 

 How well is the approach working for management and oversight of your agile team? 

8 What is the level of commitment and transparency of team members in your agile team? 

 How do you/your team ensure collaboration and maintain cohesion among team members? 

 Is your team self-organized? Please provide examples on how your team exhibits self-organization. 

9 What is your team's perceived value and contribution to your customer(s)? 

 How does Agile help your team provide increasing value (perceived benefit) to your customers? 

10 How was the transition for you/your current team to applying Agile? 

 What were/have been the keys for successful transition to applying agile for your team? 

 If it was not successful, when did you decide agile was not for your team or your project? 

 

Describe your work environment that allowed agile to be fostered instead of previous traditional 

methods (e.g. your organization is open to change, management encourages initiatives) 

11 How well have leaders/managers supported your agile team? 

 What did leaders/managers do to support your agile team? 

 What did leaders/managers do to hinder your agile team? 

12 

If using a hybrid approach (a combination of agile techniques and traditional processes): How is it 

working for you and your team? 

 What aspects of your project are traditional and what aspects are agile? 

 Why are you/your team using a hybrid approach? 

13 What type of agile training have you or your team had? 

 Have you used an agile coach and does your team have access to agile coaches? 

 After any formal agile training, was the team able/ready to execute? 

 How has agile training impacted how your team functions/works together? 

 Closing Questions 

14 

What kind of background (technical competencies, leadership qualities, culture, attitudes, etc.) do 

you think is needed to be able to become an Agile team? 

15 How well do you think NASA is prepared to work with agile commercial companies? 

 

What key factors would need to be taken into account if an agile mindset is implemented across 

the Agency? 

 What advice would you give to a new team that wants to adopt Agile? 

Table. 1 Interview Questions for NASA Agile Teams 

 

The interviews were conducted by Dr. Silva-Martinez and Mr. Pawlikowski via Microsoft Teams video and audio 

conference calls from June to August of 2022. A total of 34 participants from teams across the 10 NASA Centers 

participated in the study, including four consultants who helped train NASA teams to effectively adopt agile 

approaches. Figure 1 shows the distribution of interviewees by NASA centers. 
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Fig. 2 Interviewee Distribution Across NASA Centers 

 

NASA participants were a combination of team leads and team members, with current, recent, or past experience 

on an agile team. Backgrounds of the participants included project managers, discipline experts, flight software design 

leads, system integrators, configuration management leads, verification leads, safety engineers, human factors 

engineers, structural dynamics experts, hardware development engineers, software assurance leads, automation design 

engineers, model based systems engineers, and product owners. These skills were grouped into software development, 

systems engineering, and other backgrounds as shown in Figure 2. Knowing that agile has its origins in software 

development, it was no surprise that participants with software backgrounds had the highest representation rate. 

 

 

Fig. 2 Agile Teams Study Participant Backgrounds 

 

III. Results Summary and Discussion 

 

Given that the study used open-ended questions, an effort was made to quantify the answers, which had overlaps 

in the responses of various participants. Selected graphs with the results from the interviews are shown in the appendix. 

These results were susceptible to the interpretations of the interviewers. To limit any potential bias, NESC used Mr. 

Pawlikowski, an independent contractor from Harlan Brown & Company, Inc., who has performed over 30 voice of 

the customer studies for NESC TDTs and other NASA clients [6]. The appendix shows several examples of specific 

study results, and the next sections summarize key findings with some discussion.  

A. Successful Agile Teams 
 

Indicators that agile teams have been successful in their operations include: 

• Having formal agile training and/or a trained agile facilitator 

• Using retrospectives 

• Team leads having experience with agile 
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• Tailoring and adapting agile to the unique situation of each team  

• Being self-organized 

• Having a scrum master 

• Being customer-centric and having customer success as their main focus 

• Tracking customer satisfaction often, including gathering informal, qualitative feedback  

 

Figure 3 shows examples of quotes described by the participants about increasing value. Successful agile teams 

felt empowered to provide their team members something of high value (e.g., contributions to a major NASA mission, 

an internal award, or recognition by senior management). Relying on constant communication, high levels of 

accountability, and being collaborative were three other key characteristics often described by the participants. 

 

 
Fig. 3 Participants’ Quotes Related to NASA Agile Teams Providing Increasing Value 

 

B. Transition to Agile 
 

Figure 4 lists selected quotes describing the transition to agile. Keys to teams’ success in transitioning to agile 

include: 

• Using pure agile (versus a hybrid approach that merges waterfall and agile) 

• Tracking customer feedback often (gathering informal qualitative feedback from customers) 

• Having something to show that the team is making progress 

• Starting out small and staying small (less than 10 members) 

• Having managers who support the agile team by getting people to think about it, being open to trying a 

different approach, trusting, and empowering the team 
 

 
Fig. 4 Participants’ Quotes Related to NASA Teams’ Transition to Agile 
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C. Major Observations 
 

 The work environment that allowed agile practices to be successful had higher than average buy-in and support 

from management and stakeholders. A key for agile teams to thrive is being provided autonomy in a very collaborative 

work environment. Value and success in agile are tied to the team, as shown with the quotes in Figure 5. 

 

 
Fig. 5 Participant Quotes Related to Success Being Tied to the Team  

 

 

In response to how well prepared NASA is to work with commercial service providers, the responses were mixed 

but promising, as shown in Figure 6. 

 

 
Fig. 6 Participants’ Quotes Related to NASA’s Readiness to Work with Commercial Providers 

 

 

Key factors that need to be considered if agile is broadly implemented across NASA, as shown in Figure 7, include: 

• Being open to evolve things and not having everything defined upfront 

• Education and training on agile mindset across the board 

• Flexibility and knowing that agile is not always the right answer 
 

 
Fig. 7 Participants’ Quotes Related to Factors for Agile Implementation 

 

 

Finally, several major issues were identified when agile teams were unsuccessful, including a lack of buy-in and 

trust, management turnover, and insufficient training. Decomposition of tasking to a level achievable during a sprint 

or breaking down work into manageable chunks is another major challenge. 

 

IV. Recommendations 

 These recommendations are provided based on the results of this NASA agile teams study: 

• Develop and grow management understanding and buy-in 

• Communicate and promote how and why agile works by sharing lessons learned and best practices 

• Use small teams with as many full-time team members as possible 

• Conduct pilot programs and use early career development programs 

• Increase recognition of the importance of formal training, coaches, and retrospectives 

• Build awareness of agile success stories, especially those within the immediate organization 

• Tailor agile for what works best for the team and provides the customers and stakeholders with the results 

they need 

• Be open-minded, flexible, and make a sincere effort to make agile efforts work for the team 
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Potential future study ideas include: 

• Re-contact study participants in 1-2 years to monitor perception and continued growth of their agile teams 

• Quantify and clarify the key issues addressed in this study 
• Identify agile practitioners, programs, and projects not identified in this survey iteration 
• Contact project and program managers and other NASA leaders to understand their perceptions of agile and 

monitor their buy-in to agile practices 

 

NASA has formally instituted an agile community of practice with representation from across the Agency. 

Sponsored by the NESC Systems Engineering Technical Discipline Team, the intent is to better understand the agile 

practitioner community, advance the speed of adoption and lessons learned to understand implications to current 

processes and appropriate next steps in digital advancement of the systems engineering discipline and its integration 

with software and other technical disciplines. 

 

V. Conclusions 

 

Agile teams are an important part of NASA’s future. Teams are using agile practices to produce systems supporting 

crewed and uncrewed space flights, science missions, and aeronautics programs. Many NASA teams transitioned to 

approaches now considered agile long before they were labeled as such. A team’s methodology is secondary to the 

outcomes of the team’s efforts, including customer/stakeholder satisfaction, providing rewarding work for individual 

team members, and making the team itself stronger and empowered so new challenges can be undertaken. Training, 

experiences, tools, and methods that enable teams to meet the needs of the customers should be provided. It is 

important not to force-fit agile methods in situations where using more traditional methods or hybrid approaches are 

likely to better serve the stakeholders. In many situations, tailored processes and combinations of methods adapted for 

the specific needs of the team should be considered for the organization to achieve mission success. NASA’s agile 

community of practice is one of the many efforts the Agency is doing to increase its organization agility. 
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Appendix: Selected Agile Study Results 

 

 
 

 
 

 

 

 
 

 
 

 

 

 
 

 

 

 
 


